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* What is the impact of Aspergillus taxonomy in terms
of epidemiology, case definitions and biological
understanding of disease?

* What and how many genes should be used to delimit
an Aspergillus taxon?

2
"~ How does the ghylogenetic species concept translate
‘ to practical and routine diagnoses?

* What are the roles of Aspergillus databases for species
identification?

* What is the value and impact of polyphasic
approaches for species identification?

¢ * What genes/methods can be used to design kits for
rapid 1dentification?

* How should new species be proposed?
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Currently used species concepts

Delimitation of species based only
on morphology is difficult due to
variation of colony pattern and
conidial structures

Physiological characters

Extrolite characters

Molecular characters

Polyphasic taxonomy seems to be
the gold standard




Species concept in section Fumigati
Based on a polyphasic approach
Using morphology

Extrolite profiles and

Phylogenetic characters

(B-tubulin, calmodin, actin and ITS)

The section now comprises
33 taxa: 10 strictly anamorphic and
23 Neosartorya teleomorphs

Samson et al. (2007). Studies in Mycology 59
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N. warcupil NRRL 35723

A. unilateralis CBS 126.56
N. papuensis CBS 841.96

N, assulata KACC 41691

N. aurata CBS 466.65

N. stramenia CBS 498.65
_I——J".I'.gaﬁapagensfs CBS 117522
N. multiplicata CBS 646.95
—V. australensis CBS 112.55
— N fennaiiize CBS 59874
100 [N. denticulata CBS 652.73a
N. ferenczii NRRL 4179
N. gfabra CBS 111.55

N. nishimurae IFM 54133
A. turcosus KACC 42091

N. tatenci CBS 407 .93
87 M. aurecia CBS 105.55
N, udagawae CBS 114217
A, viridinutans CBS 127.56
N. laciniosa KACC 41657
N. spincsa CBS 483.65
i|—_ﬂt.mmagaﬁaﬁfms IBT 12703

A. novofumigatus |BT 16806

— N, coreana KACC 41659

86 rN fischerf CBES 54465
A. fumigatus CBS 133.61

A fentulus FHS
A. fumisynnemalus IFM 42277

N. hiratsukae CBS 294 93

86

100

N. spathuiata CBS 408.89

N. pseudocfischer CBS 208 .92
N. guadricincta CBS 135.52

A. brevipes CBS 118.53
A. duricaulis CBS 481.65

A clavatus CBS 51365

0.02




Table 2. Exirolites produced by species assigned to Aspergifius seclion Fumigati

Species Extrolites produced

Aspergillus brevipes roquefortine C, ¢f. meleagrin

Aspergifius duricaufis pseurctin A, fumagillin, asperpentyn, duricaulic acid and asperdurin,
phthalides, chromands, cyclopaldic acid, 3-O-methylcyclopolic acid

Aspergillus fumigatiafinis auranthine, cycloechinuline, fumigaclavines, helvolic acid, neosartorin,
palitantin, pyripyropenes A, E, O & S, tryptoquivalins, tryptoquivalons

Aspergillus fumigatus fumagillin, fumitoxins, fumigaclavines A &C, fumitremorgins, gliotoxin,
trypacidin, pseurotins, helvolic acid, pyripyropens, methyl-sulochrin,
verruculogen, fumiguinazolines

Aspergillus fumisynnematus neosartorin, pyripyropens, fumimycin

Aspergillus lenfulus cyclopiazonic acid, pyripyropenes A, E & O, temrein, auranthine,
neosartorin

Aspergilius novofumigatus aszonalenin, cycloechinuline, fiscalins, helvalic acid, neosartorin,
palitantin, terrein, territrem B

Aspergillus turcosus kotanins and several unique but not yet elucidated secondary
metaboalites

Aspergilius unilateralis mycophendlic acid, other unique secondary metabolites

Aspergillus viridinutans viriditoxin, 13-O-methytviriditin, phomaligin A, variotin, viriditin,
wasabidienone B0, B1, viriditin, 4-acetyl-8,8-dihydroxy-5-methyl-2-
benzopyran-1-1 A

Neosartorya assulata indole alkaloids and apdar metabolites

Neosartorya aurata helvolic acid, yellow unidentified compounds

Neosartorya aureola fumagillin, tryptoquivalins, tryptoquivalons, pseurotin A and vinditoxin
(FRR 2268 also produces helvolic acid)

Neosartorya australensis cf. wortmannin, cf. aszonalenin

Neosattorya coreana aszonalenins

Neosartorya denticulata giotoxin, viriditoxin

Neosartorya fennelliae asperfuran, aszonalenin, fumigaclavine, viridicatumtoxin

Neosartorya ferenczii asperfuran, aszonalenin, fumigaclavine, viridicatumtoxin, cf. gliotoxin,
fumigatins, cf. aszonalenin

Neosartorya fischen temein, fumitremorgins A & C, tryptoquivaine A, trypacidin, TR-2,
verruculogen, sarcin, aszonalenins, fischerin, neosartorin, fiscalins,
helvolic acid

Neosartorya galapagensis gregatins

Neosartorya glabra asperpentyn, avenaciolide, wortmannindike compound

Neosartorya hiratsukae avenaciolide

Neosartorya laciniosa aszonalenins, tryptoquivalins, tryptoquivalons

Neosartorya muftiplicata helvolic acid

Neosartorya papuensis cf. wortmannin

Neosartorya pseudofischeri asperfuran, cytochalasindike compound, fiscaindike compound,
pyripyropens, gliotoxin

Neosartorya quadricincta quindactacin, aszonalenins . . . .

Neosartorya spinosa aszonalenins, 2-pyrovoylaminobenzamide, pseurofin Extro | |te S Of se Ctl on F umi g atl

Neosartorya spathulata xanthocillins, aszonalenins

Neosartorya stramenia quindactacin, avenacidide

Neosartorya tatenof aszonalenins

Neosartorya udagawae Fumigatin, fumagillin, tryptoquivalins, tryptoquivalons

Neosartorya warcupii cf wortmannin, cf. aszonalenin, cf. chromanals, cf. tryptoquivains and

cf. tryptoquivalons




Table 2. Extrolites produced by species assigned to Aspergilius section Fumigali

Species Extrolites produced

Aspergilius brevipes roquefortine C, cf. meleagrin

Aspergilius duricaulis pseurotin A, fumagillin, asperpentyn, duricaulic acid and asperdurin,
phthalides, chromands, cyclopaldic acid, 3-O-methylcyclopolic acid

Aspergilius fumigafiaffinis auranthine, cycloechinuline, fumigaclavines, helvolic acid, neosartorin,
palitantin, pyripyropenes A, E, O & S, tryptoquivalins, tryptoquivalons

Aspergilius fumigatus fumagillin, fumitoxins, fumigaclavines A &C, fumitremorgins, gliotoxin,
trypacidin, pseurotins, helvolic acid, pyripyropens, methyl-sulochrin,
verruculogen, fumiquinazolines

Aspergilius fumisynnematus neosartorin, pyripyropens, fumimycin

Aspergillus lentuius cyclopiazonic acid, pyripyropenes A, E & O, terrein, auranthine,
neosartorin

Aspergillus novofumigatus aszonalenin, cycloechinuling, fiscalins, helvdic acid, neosartorin,
palitantin, terrein, territrem B

Aspergilius furcosus kotanins and several unique but not yet elucidated secondary
metabdites

Aspergilius unilateralis mycophendic acid, other unique secondary metabolites

Aspergilius viridinutans viriditoxin, 13-O-methylviriditin, phomaligin A, variotin, vinditin,
wasabidienone BO, B1, viriditin, 4-acetyl-6,8-dihydroxy-5-methyl-2-
benzopyran-1-1 A

Extrolites of section Fumigati
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Section Nigri with 19 accepted taxa

Samson et al. (2007). Studies in Mycology 59



RECOMMENDATIONS

A polyphasic approach is recommended for describing new Aspergillus
species, including molecular, morphological, physiological and ecological
data.

Any proposed new species should show evidence for evolutionary divergence
from other taxa, particularly unique DNA characters at multiple loci, in
addition to any distinctive extrolites and morphological characters.

Any new species should be compared to type strains of presumed relatives.

For the description of new taxa, multiple, independent loci are recommended
for use, particularly loci for which large datasets already exist, such as ITS, 8-
tubulin, calmodulin, actin, RNA polymerase 2.

Detailed morphological and physiological descriptions should be provided.

Media used for the description should be based on the use of media
recommended by the International Commission of Penicillium and
Aspergillus: Malt Extract Agar and Czapek’s Agar, with referenced formulas.



RECOMMENDATIONS

Type cultures of new Aspergillus species should be deposited in at least two
international recognized culture collections.

If type cultures are not made available for the scientific community, the species
will be considered invalid.

New species names should be registered at MycoBank (www.MycoBank.orq).

Sequences must be deposited in recognized genetic databases.

Use dual names where necessary, and a single name in normal use, depending
on the state (teleomorph or anamorph) that is observed.

Focused databases that are linked to other related databases are encouraged,
with links giving an idea about the content of the database.

A simple database for identification was proposed which would include basic
sequences, photos, links to media/growth protocols, or the possibility to make
a phylogenetic tree.

This protocol will be endorsed by the IUMS International Commission of Penicillium and

Aspergillus.


http://www.mycobank.org/

pergillus names

Names In

Aspergillus have an

Important impact in
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stabilize names and
avoid confusion in
the applied fields
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Rules
e Correct name

e Latin

description
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Description of new taxa

SECTION 2. CONDITIONS AND DATES OF VALID PUBLICATION OF

Current rules are described In NAMES
the International Code of .
Botanlcal NomenCIatu re 321 In order 10 be validly published. a name of a taxon (autonyms

excepted) must: fay be effectively published (see An. 29-31) on or after the
starting-point date of the respective group (Art. 13.1): rh) be composed
only of letters of the Latin alphabet, except as provided in Art., 23,3 and A,
6iL4, 6lub, 60.9, and 6{L10: fe) have a form which complies with the pro-
m vistons of Art. 16-27 (but see Art. 21.4 and 24.4). and Ant. H.6 and H.7; id)
I be accompanied by a description or diagnosis or by a reference to a previ-
ously and effectively published deseription or diagnosis (except as provid-
ed in Art. 423, 44,1, and H.9): and fe) comply with the special provisions

INTERNATIONAL CODE

OF of Art, 33-45 (see also An. 61).
BOTANICAL NOMENCLATURE 322 A diagnosis of a taxon 15 a statement of that which in the opinion of
(VIENNA CODE) its author distinguishes the taxon from other taxa.

g

2 Eyersa™ (Neraud in Gandichaud, Vov. Uramig, Bot; 25, 28, 18260, published with-
out a description or a dignosis or @ referende to o former oo, was not validly published

“Loraniliis s ent Sreud.” originally appeared without a descniption or diag-
nosis on the pr I about the vear 1843 with Sect. 11, No. 329, 1288, of
Schimper”s herbanum speci 11 Al ran planis: the name was not vahdly pubhshed
however, until Richard { Tent. FL Abwss 12 3400 18471 supplied a descnption

3 I Don, Sweet s Flortus britasmicns, ed. 3 1 1339), for each listed species the flower

colour, the duration of the plant, and ; v into English of the specific epither are
given m tabu orm. In many a the flower colour and duration may be identical for all
species and ¢ Iy their m 15 not intenced as a vahdating desenption or I.Ililll_:l'lﬂ"-i'\-.
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Aspergillus fumigatus
Do we have to call this fungus Neosartorya fumigata?



Examples of two teleomorphs with two names

Neosartorya (Aspergillus) laciniosa Neosartorya (Aspergillus) udagawae



Proposal for describing new taxa in
Aspergillus and their teleomorphs

Type cultures of new Aspergillus and teleomorph
species should be deposited in at least two international
recognized culture collections

Type cultures should be available directly after the
description has been published. If type cultures are not
available for the scientific community within six months
after the description the species will be considered
invalid

Latin descriptions can be short indicating differences
with related taxa

Good morphological and physiological descriptions are
essential

The new species name should be registered at
MycoBank (see www.Mycobank.org)



RECOMMENDATIONS

www.MycoBank.org

« Focused databases that are linked to other related databases are encouraged,
with links giving an idea about the content of the database.

« A simple database for identification was proposed which would include basic
sequences, photos, links to media/growth protocols, or the possibility to make
a phylogenetic tree.

This protocol will be endorsed by the IUMS International Commission of Penicillium and
Aspergillus.


http://www.mycobank.org/
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Aspergilius systematics in the genomic era
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The Aspergdhss and Penicilfm website - Windows Inbernet Explores
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ASPERGILLUS AND PENICILLILUM

These two fungal genera are well known and have been studied for cemunes. Spacies of
Penicillum and Aspergillus have ahways attracted much attention because numarous
species of these genera have impoerant mmplications in applied research, incleding medical
aspects, toxicology, spedage and biotechnology, Taxonomies produced in the last
cenfury were based on phenotypical chavacters but new polyphasic approaches are
camed out using molecular, bochamical in combination with various phenctypical
characters have shown detailed species profiles which are in accordance with ecological
charactensiics

The International Commission of Pemcilium and Aspergillus coordinate taxenomic
reseaich and was established by the IUMS Mycology Division The Commassion closely
warks together with several warking groups of ISHARM

Proceedings of the International Workshop “Aspergilius systematics in the
genomic era” (12-14 April 2007). dewnload the POF

The species concept in Asperglifus: recommendations of an international panel
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